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Ken Sawin is a group leader and 
Wellcome Trust Senior Research 
Fellow at the Wellcome Trust 
Centre for Cell Biology at the 
University of Edinburgh. He 
earned a BA degree at Yale 
University and a PhD at the 
University of California, San 
Francisco, working with Tim 
Mitchison. Following  
post-doctoral work with Paul 
Nurse at the Imperial Cancer 
Research Fund (now Cancer 
Research UK), he set up his 
own laboratory at the end of the 
last millenium. His current work 
addresses the organization of 
the fission yeast microtubule 
cytoskeleton and its role in cell 
polarity.
What first got you interested 
in biology? Good luck. I was 
always interested in both science 
and the humanities, and as an 
undergraduate I did a joint degree 
in Physics and Philosophy, which 
led to an interest in the history 
and philosophy of science. A 
major catalyst in my decision to 
switch to biology was my father’s 
library — he was an academic 
physician with a passion for the 
history of medicine, so I read a 
lot of history of biology. At some 
point I realized that the biology 
itself was more interesting than 
the history, and I got a summer lab 
job. Biology seemed to offer the 
perfect combination of thinking 
and working with your hands.
After my undergraduate 
degree I applied to the summer 
Embryology course at Woods 
Hole. Fortunately I was rejected, 
because it led me to take up the 
‘second-best’ option, a summer 
course at Stanford University’s 
Hopkins Marine Station, organized 
by David Epel, Daniel Mazia and 
Jim Spudich. There I learned, the 
hard way, that salt concentration 
can have a major effect on the 
outcome of experiments! At the 
end of eight weeks, Dan Mazia, 
who was 73 at the time, offered 
me a one-year position to work in 
his lab, isolating mitotic spindles and analysing them by various 
microscopic methods. Most of 
what I did was very low-tech, but 
the relative isolation gave me a lot 
of time to read.
Are there any papers that 
have influenced you the 
most? Probably the most 
important were the ones that 
really committed me to switch 
to biology in the first place. 
These were the seminal papers 
on microtubule motor proteins 
by Ron Vale, Bruce Schnapp, 
Mike Sheetz and Tom Reese 
(for example, Cell 43, 623–632, 
1985). I read these as part of 
an outstanding undergraduate 
cell biology course taught by 
Mark Mooseker and Andrew 
Murray, and I went home and 
drew diagrams of how force 
generation by plus-end and 
minus-end directed microtubule 
motors could contribute to the 
assembly of a bipolar mitotic 
spindle, and to spindle function 
in general. About five years later I 
co-discovered and characterized 
one of the most important of 
these motors, the kinesin-like 
protein Eg5. I still have the 
drawings.
The other really influential 
paper was the one reporting the 
discovery of microtubule dynamic 
instability in 1984 by my PhD 
advisor, Tim Mitchison, when he 
was a graduate student with Marc 
Kirschner (Nature 312, 237–242, 
1984). I went to UCSF thinking I 
would work in Marc’s lab, but Tim 
had just returned from the UK, and 
I became his first student.
In a larger sense, what’s 
common to both motor proteins 
and microtubule assembly 
is that the consequences of 
detailed molecular interactions 
can ultimately be read out on 
a much larger scale, with the 
light microscope, whether 
one is watching GFP-labelled 
microtubules growing and 
shrinking in vivo, or beads 
moving in a cell-free system. 
Looking back, the experiments 
that I have liked the most in 
my own work have been those 
in which the physiological 
consequences of perturbations 
manifest themselves at the 
level of the whole cell. So this is probably a ‘big idea’ that has 
stuck with me. 
What are the big ideas for 
you now? I don’t know if this 
qualifies as a big idea, but one 
thing that I think a lot about these 
days is how competition may 
contribute to regulating molecular 
mechanisms in cells. In a lot of our 
current work, mutant phenotypes 
can be best understood if we 
imagine that different mechanisms 
(or structures) compete for the 
same proteins, such that when 
one mechanism is switched off, 
say by a gene deletion, another 
is apparently switched on. In this 
view, the apparent ‘switching-on’ 
of the second mechanism isn’t 
really activation per se, in the 
sense of a signalling cascade, 
but rather an inherent property of 
the system as a whole. Just as 
organisms compete for limited 
resources in the wild, cellular 
mechanisms may compete 
for limited numbers of protein 
molecules. As a result, activation 
of one pathway within a network 
may be at the necessary expense 
of another pathway, and this 
may be an important aspect of 
regulation. As a principle this is 
probably pretty obvious, but to 
look at these issues in any depth 
requires working with complex 
systems, either in vivo or in vitro,  
knowing all of the relevant 
concentrations and dynamics, 
and using all of the available 
mathematical tools of systems 
biology.
Another thing that I think about, 
which may be more ethereal, is 
that cell biologists interested in 
molecular mechanisms should 
always be reminding themselves 
that evolution proceeds without 
any predestined direction, 
and this is as true for cellular 
regulatory mechanisms as it is 
for organismal evolution. Even if 
we don’t think too much about 
evolution in our day-to-day work, 
it is the backdrop against which 
everything takes place, and one 
needs to keep a very open mind, 
and not be too dogmatic, about 
how biological systems may be 
“designed”, because there is 
no designer. The best stimulus 
for this is to watch a few nature 
programs on TV.
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What is macromolecular 
crowding? The term 
‘macromolecular crowding’ was 
coined to connote the influence 
of mutual volume exclusion upon 
the energetics and transport 
properties of macromolecules 
within a crowded, or highly 
volume-occupied, medium.
Volume exclusion? What’s 
that? Because of steric 
repulsion, no part of any two 
macromolecules can be in the 
same place at the same time. 
That part of the total volume 
which cannot be occupied 
by the center of mass of a 
particular solute species at 
a particular instant is called 
the excluded volume, and 
the part of total volume that 
may be occupied is called the 
available volume (Figure 1). As 
the fraction of volume occupied 
by macromolecules of a given 
size increases, the fraction of 
volume available to an additional 
macromolecule of comparable 
size decreases rapidly, and 
becomes much less than the 
fraction of volume available to 
solvent (water). 
In freshman chemistry we 
are taught that the reactivity 
of a solute is proportional to 
its concentration, or number 
of molecules of solute per unit 
total volume. In fact, this is only 
strictly true in the highly dilute 
limit. In a highly volume-occupied 
solution, the reactivity of a test 
solute species is determined by 
the number of molecules of that 
solute per unit of available volume, 
which is an effective concentration 
called the thermodynamic 
activity. Depending upon the 
size and shape of the test solute 
species, and the number density 
and sizes and shapes of all 
of the macromolecular solute 
species in the vicinity of the test Although you were born and 
educated in the USA, you’ve 
worked in the UK for over 11 
years. What are your views 
on the different ways science 
is done in the two countries? 
I’ve probably been away from the 
States too long to judge! One thing 
that does stand out, however, is 
the difference in post-graduate 
(PhD) education and training. Most 
students in the UK get funding for 
a three-year PhD after a three-year 
undergraduate degree (four years 
undergraduate in Scotland). This 
can’t provide the same degree 
of training as occurs in the USA 
or in those European countries 
where a Diploma (equivalent of a 
Master’s degree) is a prerequisite 
to entry into a PhD program. One 
consequence of this is that too 
many British PhDs end up not 
pursuing a productive science 
career, because they can make 
a slow start, and everything is 
rushed at the end.
Part of the problem is money, 
but even with limited resources, 
there are opportunities for 
improvement. For example, the 
same amount of money could 
be used to train fewer, more 
carefully selected students, for 
longer periods of time — certainly 
longer than the canonical 
three years! A step in the right 
direction is that many of the UK 
Research Councils, which fund 
the majority of PhDs, are giving 
universities more autonomy 
in how they spend the money 
dedicated to studentships, so a 
wholesale restructuring of the PhD 
experience could in theory begin 
at a more local level.
Also, in the States it is common 
practice for recent graduates to 
work for a year or so in a lab, not 
only to gain experience but also to 
think about what they really want 
to do scientifically, without the 
competing pressure of finishing 
coursework. That is less easy to 
do in the UK, because there aren’t 
that many short-term positions 
available, and those that are 
available may be incredibly dull. 
The UK Research Councils could 
establish a program in which 
highly qualified students apply to 
work in a lab of their choice for a 
year. This could be done relatively 
cheaply if there was only a modest stipend and no academic fees to 
pay (for example, if they didn’t 
actually register for a degree).
Any advice for the students, 
then? If you don’t think that 
what you’re doing is the most 
interesting thing in the world, 
you should probably be doing 
something else, as the other 
rewards of this job are relatively 
few. Also, although some people 
would argue that the history of 
science is largely irrelevant to 
the actual practice of science, 
it’s still very useful to see how a 
field has developed — not only 
one’s own, but related fields 
as well. It is a good source for 
general inspiration, as well as 
for an appreciation of how new 
technology is so often the primary 
engine of scientific progress. A 
few years ago, Cold Spring Harbor 
Laboratory Press reprinted Horace 
Freeland Judson’s 1979 history of 
molecular biology, The Eighth Day 
of Creation. Any student using 
molecular techniques nowadays 
would do well to read this book.
Is it better to be a post-doc or 
to run a lab? I like benchwork, 
so I think it is far, far better to 
be a post-doc! Paul Nurse gave 
me a lot of freedom to work on 
whatever I wanted, which was very 
lucky.  Unfortunately, there are 
many reasons (some good) why 
one can’t be a post-doc forever. 
The time to make a move is when 
you have too many ideas to carry 
out yourself. Because I have a 
small group, I still have some time 
for experiments, which partially 
compensates for committee 
meetings, grant writing and 
reviewing, and lab management. 
To make a suggestion that 
significantly helps someone else’s 
project in the lab is a special treat!
What would you do if you 
weren’t a scientist? Dan Mazia 
used to tell me that if he weren’t 
a scientist he would have gone 
into advertising. Probably I’d be 
making things out of wood, or 
cooking at home.
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